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Evaluation Methodology 
Determination of Test Level 
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I M P A C T    A S S E S S M E N T 

S A F E T Y    A S S U R A N C E 
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Evaluation Methodology 
Dimensions 

What is the effect of a functional 

concept in relevant driving situations? 

 Valid dynamic behaviour of vehicle 

with/without system 

 Valid & identical presentation of critical  

situations for every driver 

 

Can drivers control the vehicle, if 

- system limits are reached? 

- system performance degrades? 

- system faults occur? 

 Effects on vehicle dynamics should 

be depicted 1:1 

 Exclude risk for people involved. 
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Evaluation Methodology 
Different Methodologies 
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Field Operational 

Test   
+  trajectory & interaction 1:1 perceptible 

- reproducibility limited 

- relevant situations occur rarely 

- extensive effort 

Controlled Field   
+  trajectory & HMI quite well perceptible 

o   reproducibility  

- situation space limited 

- high effort 

Dynamic Driving 

Simulator   
+  trajectory & HMI well perceptible 

+  reproducibility 

+  critical situations possible 

o  medium effort 

Simulation    
-   trajectory bad perceptible 

o  interaction limited perceptible 

+  reproducibility 

+  low effort 
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Impact Assessment of Automated Driving 
Framework for Safety Impact Assessment 

Classical approach for safety impact assessment  

Efficiency 𝐸 =  ∆𝐼 𝑆𝑖 ∙ ∆𝑓 𝑆𝑖

𝑛

𝑖=1

 

∆𝑰(𝑆𝑖)  Change of Impact/Severity in scenario 𝑆𝑖 

∆𝒇(𝑆𝑖) Change of Frequency of occurrence of scenario 𝑆𝑖  
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 Project finalised in Summer 2017! 

 Results will be published and available in the coming months! 

Derivation of 

Effectiveness Field 

Active safety function 

∆ Impact in Scenarios 

Impact of active 

safety function 

Definition of Scenarios 

New approach for safety impact assessment of 

automated driving functions 

► Resimulation 

of accidents for 

deriving the safety 

impact. 

► Since automated 

driving functions are 

operating 

continuously, some 

relevant situations 

might disappear (e.g. 

approaching accients) 

while other will emerge. 



© fka 2017 · All rights reserved 2017/11/16 Slide No. 7 #17820 · 17zl00xx.pptx 

Analysis of Automated Driving Field Test Data 
Scenario Classification of Real-World Data 
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Variation of measured situations 

Accident data 
Generation of 
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+ 
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Source: Eckstein, L., Zlocki, A.: Safety Potential of ADAS - Combined Methods for 

an Effective Evaluation, 23rd ESV 2013, Seoul, 2013  
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Analysis of Automated Driving Field Test Data 
Scenario Classification of Real-World Data 
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Accident data 

Scenario  

„Approaching vehicle“ 

Scenario  

„Lane change“ Scenario  

„Cut-in of other vehicle“ 
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Analysis of Automated Driving Field Test Data 
Scenario Classification of Real-World Data 

 Rule-based Classification 

Benmimoun (2011) 

 Offline classification 

 Uses decision trees parameterized by hand 

 No easy adaptation, no consideration of time series 

 

 Machine-learning based Classification 

Reichel (2010), Roesener (2016) 

 Proficient using of Machine Learning Techniques 

 Partial automated 

 Choice of classifier based on expert knowledge 

 

Reichel (2010), Roesener (2016) Benmimoun (2011) 

Prediction

Classifier Label

As far as results not sufficient: 

manual adaptation 
of  classifier 

Result

Characteristic

Characteristic 

Extraction

(b) Prediction

Classifier Label

(a) Training

Machine 

Learning
Label

Characteristic

label

Characteristic

Characteristic 

Extraction

Characteristic 

Extraction

► Machine learning techniques provide an efficient & 

automated data clustering 

Source: C. Rösener, F. Fahrenkrog et al.. A Scenario-Based Assessment Approach for Automated 

Driving by Using Time Series Classification of Human-Driving Behaviour, ITSC 2016, Brasilia, 2016 
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Impact Assessment of Automated Driving 
Framework for Safety Impact Assessment 
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Impact Assessment of Automated Driving 
Framework for Safety Impact Assessment 
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►  Project finalized in Summer 2017. 

►  Results will be published and available 

 in the coming months. 
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Testing Automated Driving in Field Tests 
Scenario-based Assessment of Automated Driving 
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► Assessment of ∆frequency 

and ∆effect induced by system in 

scenario  
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as a baseline 
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Piloting Automated Driving on European Roads 
L3Pilot – Real World Data for Impact Assessment 

 Large-scale Level 3 piloting  

 1,000 test drivers,100 vehicles  

in 11 European countries 

 EC funded in Horizon 2020 

 34 partner 

 Budget: 68 € Mio., Funding: 36 € Mio. 

 

 Website: http://www.l3pilot.eu 
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L3Pilot 
Impact Assessment is Evaluation Scope 

 Objectives: 

 Overall evaluation of automated driving function with respect to the influence on technical, user & acceptance and 

driving & travel behavior aspects. 

 Assessment of long-term effects of automated driving on user attitudes and acceptance. 

 Investigation of interactions between different traffic participants in different automation modes. 

 Assessment of the readiness and reliability of automated driving functions. 
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